
PATENT APPLICATION 
^ Do. No. 9898-176 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Dong-woo LEE and Ja-il KOO 

Serial No. 09/898,699 Examiner: Not yet assigned 

Filed: July 2, 2001 Group Art Unit: 2185 

For: MEMORY DEVICE HAVING DEPTH COMPARE- WRITE FUNCTION AND 
METHOD FOR DEPTH COMPARE-WRITE USED BY THE MEMQEY DEVICE 

Date: December 14, 2001 """-^ 

FEB 0 5 ^00? 

Office of Petitions 
Assistant Commissioner for Patents 
Washington, D.C. 20231 

APPLICANT'S REPLY TO DECISION 
The AppHcant is in receipt of a decision, dated November 5, 2001. The decision 

denies a Petition based on Applicant not submitting certain types of evidence. The decision 

invites the Apphcant to submit it. 

The AppHcant resubmits the evidence herewith. It is a packet marked "Exhibit D". 

[For the record, the Applicant mailed the same packet along with the Petition. From 
the verbiage of the Petition, however, it seems to not have been considered or received.] 

The Applicant is now uncertain as to what the Petitions Office has received. 
Accordingly, the Applicant further submits Exhibit "E" in support of the petition (which is a 
substantial repetition of former Exhibit "C"). 

Respectfully submitted, 
MARGER JOHNSON & McCOLLOM, P.C. 
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MARGER JOHNSON & McCOLLOM 
1030 SW Morrison Street 
Portland, OR 97205 
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tdr^^ ~ ^ ^/ PATENT APPLICATION 

\^ ,55^ Do. No. 9898-176 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re applicarion of: Dong-woo LEE and Ja-il KOO 

Serial No. 09/898,699 Examiner: Not yet assigned 

Filed: July 2, 2001 Group Art Unit: 2185 

For: MEMORY DEVICE HAVING DEPTH COMPARE-WRITE FUNCTION AND 

METHOD FOR DEPTH COMPARE-WRITE USED BY THE MEMORY DEVICE 



Date: December 17, 2001 



Office of Petitions 



RECF 1 



Assistant Commissioner for Patents 

Washington, D.C. 20231 , ^ 

'sOmiogy Center 2m 

TRANSMITTAL 



Responsive to the Decision Refusing Status dated November 5, 2001, enclosed are the 
following: 



[X] Applicant's Reply to Decision with Exhibits D and E. 

[X] Any deficiency or overpayment should be charged or credited to deposit account 
number 13-1703. 

Respectfully submitted, 

MARGER JOHNSON & McCOLLOM, P.C. 



Gregory T:TCavounas / 
Reg. No. 37,862 

MARGER JOHNSON & McCOLLOM 
1030 SW Morrison Street 
Portland, OR 97205 
(503) 222-3613 



I hereby certify that this correspondence 
is being deposited with the United States 
Postal Service as first class mail in an 
envelope addressed to; Office of 
Petitions, Assistant Commissioner for 
Patents, Washington, DC 20231 
Date: December 17, 2001 

Marissa Thomas 
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COPY OF PAPERS 
ORIGINALLY FILED ^ 




, ' PTO/SB/17 (10-01)(modified) 

fi; 0MB 0651-0032 

Pgt^and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



0002/PTO(modified) 
Rev. 10/2001 



U.S. Department of Commerce 
Patent and Trademark Office 



FEE TRANSMITTAL 
TOTAL AMOUNT OF PAYMENT 



Subtotal (1 ) + Subtotal (2) + Subtotal (3) = ^ J j q qq 



App^c^ttdh' Number 



Complete if Known 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



09/895,596 



June 29. 2001 



Rudolf H.J. Bloks 



2183 



Not yet known 



22300-05722 



METHOD OF PAYMENT 



FEE CALCULATION (continued) 



1. The Commissioner is hereby authorized to: 

r~| Charge the indicated fees to the below 
mentioned deposit account. 

^ Charge any additional fee required under 37 
CFR 1 .16 - 1 .21 or credit any over payments 
the below mentioned deposit account. ^ 

Q i^ppllcant claims small entity status 
See 37 CFR 1.27 



Deposit Account Number: 19-2555 

Deposit Account Name: FENWICK & WEST LLP 

A Duplicate Copy of this authorization is attached 

□ Other 



2. □ Payment Enclosed: 

□ Check □ Credit Card 



FEE CALCULATION (fees effective 10/01/2001) 
1. FILING FEE 

Large Entity Small Entity Fee Fee 

Fee Fee Code/Fee Description Due 

Code/Fee 

101/$740 

106/$330 

108/$740 
114/$160 



201/$370 
206/$165 

208/$370 
214/$80 



Utility Filing 
Design Filing 



Reissue [_ 



Provisional 
Filing 



SUBTOTAL (1 ) I ($)0.00 



2. CLAIMS 

Large Entity 
Fee Code/Fee 

103/$18 
102/$84 

104/$280 



Small Entity 
Fee Code/Fee 

203/$9 
202/$42 



Fee Description 
Claims in excess of 20 

Independent claims 
in excess of 3 



3. ADDITIONAL 

Large Entity 
Fee Code/Fee 

105/$130 

127/$50 
147/$2,520 

115/$110 

116/$400 

117/$920 
118/$1,440 
128/$1,960 

119/$320 
141/$1,280 

142/$1,280 

143/$460 
122/$130 
126/$180 
179/$740 
581/$40 

146/$740 
149/$740 



FEES 

Small Entity 
Fee Code/Fee 

205/$65 

227/$25 
147/$2,520 

215/$55 
216/$200 
217/$460 
218/$720 
228/$980 

219/$160 
241/$640 

242/$640 

243/$230 
122/$130 
126/$180 
279/$370 
581/$40 

246/$370 
249/$370 

Other fee (specify): 
Other fee (specify): 



Fee Description 
Surcharge - late filing fee or oath 

Surcharge-late provisional filing fee or cover sheet 
For filing a request for reexamination 

Extension for response within first month^ 
Extension for response within second month^ 
Extension for response within third month* 
Extension for response within fourth month* 
Extension for response within fifth month* 

Notice of Appeal 

Petition to revive unintentionally abandoned 
application 

Utility Issue Fee (Or Reissue) 

Design Issue Fee 

Petitions to the Commissioner 

Submission of Information Disclosure Statement 

Request for Continued Examination (RCE) 

Recording each patent assignment per property 
(times number of properties) 

Filing a submission after final rejection 
(37 CFR 1.129(a)) 

For each additional invention to be examined 
(37 CFR 1.129(b)) 



Wo 



[ 



204/$140 Multiple dependent claim 



SUBTOTAL (3) ($) 0.00 



109/$84 


209/$42 


Reissue independent 




(Col. 1) 




(Col. 2) 




(CoL 3) 








110/$18 


210/$9 


claims over original patent 
Reissue claims in excess 


For 


No. of 
Existing 
Claims 




Highest No. 
Previously 
Paid For 




Extra** 




Fee 




Fee 
Due 






of 20 and over original 


TOTAL 




minus' 


20 or 0 






X 












patent 


INDEP 




minus' 


3 or 0 






X 














[ ] First presentation of multiple dependent claim 









* Subtract the greater number of Col. 2 SUBTOTAL (2) | ($) Q.QO 

** If the difference between Col. 1 and Col. 2 is less than zero, then enter V"in Col. 3 



SUBMITTED BY 



Complete (If applicable) 



Typed or Printed Name 



IVitchaet Plimier 




Reg. Number 



43,004 



Signature 



Date 



December 10. 2001 



22300/05722/DOCS/l 229435. 1 
* Request for Extension of Time per 37 CFR 1.136 (a)(3) made hereby 
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PTO/SB/17 (10-01)(modified) 
0MB 0651-0032 



0002/PTO(modified) U.S. Department of Commerce 
Rev. 10/2001 Patent and Trademark Office 

FEE TiRANSMITTAL 
TOTAL AMOUNT OF PAYMENT 


Complete if Known 


Application Number 


09/895.596 ^ ^ 


Filing Date 


June 29, 20O1 y"^ p t /"^N 


First Named Inventor 


Rudolf H J. Blok^*^^ ' 


Group Art Unit 


2183 i r^t 


Examiner Name 


Not yet known i \{^^ 7. i ^ it 'i 


Subtotal (1 ) + Subtotal (2) + Subtotal (3) = ^ Q QQ 


Attorney Docket Number 


22300-05722 \ 




1. The Commissioner is hereby authorized to: 

□ Charge the indicated fees to the below 
mentioned deposit account. 

^ Charge any additional fee required under 37 
CFR 1.16-1.21 or credit any over payments 
to the below mentioned deposit account. ^ 

□ Applicant claims smalt entity status 
\§^e 37 CFR 1.27 



Deposit Account Number: 19-2555 

Deposit Account Name: FENWICK & WEST LLP 

A Duplicate Copy of this authorization is attached 

2. □ Payment Enclosed: 

□ Check □ Credit Card □ Other 



FEE CALCUI-ATION ffees effective 10/01/2001) 



1. FILING 

Larae Entity 
Fee 
Code/Fee 


FEE 

Small Entity 
Fee Code/Fee 


Fee 
Description 


101/$740 


201/$370 


Utility Filing 


106/$330 


206/$165 


Design Filing 


108/$740 


208/$370 


Reissue 


114/$160 


214/$80 


Provisional 
Filing 



Fee 
Due 



SUBTOTAL (1) I ($)0.00 | 



2. CLAIiViS 

Large Entity 
Fee Code/Fee 

103/$18 
102/$84 

104/$2B0 
10g/$84 
110/$18 



Small Entity 
Fee Cooe/Fee 

203/$9 

202/$42 

204/$140 
209/$42 
210/$9 



Fee Description 
Claims in excess of 20 

Independent claims 
in excess of 3 

Multiple dependent claim 



3. ADDITIONAL 

Large Entity 
Fee Code/Fee 

105/$130 

127/$50 
147/12,520 

115/$110 

116/$400 

117/$920 
118/$1,440 
128/$1.960 

119/$320 
141/$1,280 

142/$1,280 

143/$460 
122/$130 
126/$180 
179/$740 
581/$40 

146/$740 
149/$740 



FEES 

Small Entity 
Fee Code/Fee 

205/$65 

227/$25 
147/$2,520 

215/$55 
216/$200 
217/$460 
218/$720 
228/$980 

219/$160 
241/$640 

242/$640 

243/$230 
122/$130 
126/5180 
279/$370 
581/$40 

246/$370 
249/$370 

Other fee (specify): 
Other fee (specify): 



Fee Description 

Surcharge - late filing fee or oath 



Surcharge-late provisional filing fe^oJ/^erAheet | ^^ QP 



For filing a request for reexamination 
Extension for response within first month^ 
Extension for response within second month* 
Extension for response within third month* 
Extension for response within fourth month* 
Extension for response within fifth month* 
Notice of Appeal 

Petition to revive unintentionally abandoned 
application 

Utility Issue Fee (Or Reissue) 

Design Issue Fee 

Petitions to the Commissioner 

Submission of Information Disclosure Statement 

Request for Continued Examination (RCE) 

Recording each patent assignment per property 
(times number of properties) 

Filing a submission after final rejection 
(37 CFR 1.129(a)) 

For each additional invention to be examined 
(37 CFR 1.129(b)) 



?JO0 



SUBTOTAL (3) ($) 0.00 



(Col. 1) 



(Col. 2) 



(Col. 3) 



claims over original patent 
Reissue claims in excess 


For 


No. of 
Existing 
Claims 




Highest No. 

Previously 
Paid For 




Extra** 




Fee 




Fee 
Due 


of 20 and over original 


TOTAL 




minus' 


20 or 0 






X 








patent 


INDEP 




minus' 


3 or 0 






X 










[ ] First presentation of multiple dependent claim 









Subtract the greater number of Col. 2 SUBTOTAL (2) | ($) 0.00 "] 

' If the difference between Col. 1 and Col. 2 is less than zero, then enter Vin Co/. 3 



SUBMITTED BY 



Complete (if applicable) 



Typed or Printed Name 



Michael Plimier 




Reg. Number 



43,004 



Signature 



Date 



December 10, 2001 



22300/05722/DOCS/l 229435.1 
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Rev. 10/95 
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iW* PTO/SB/21 (modified) 

^/ Approved for use through xx/xx/xx. 0MB 0651-0031 

Patepjtjjjid Trademark Office: U.S. DEPARTMENT OF COMMERCE 

U.S. Department oi 6^i$^^6^::^^'^ 



■f 



Patent and Trademark Office 



m 



(to be used for all correspondence during pendency of 
filed a opiication) 



Total Number of Pages in This Submission 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit Number 



Examiner Name 



Attomey Docket Number 



09/895,596 



June 29. 2001 



Rudolf H.J. Bloks 



2183 



Not yet known 



22300-05722 




ENCLOSURES (check all that apply) 




Fee Transmittal Form (in duplicate) 


□ 


Issue Fee Transmittal 




1 1 Check Enclosed 


□ 


Letter to Chief Draftsperson 




Return Receipt Postcard 


□ 


Formal Drawing(s): 


□ 


Response to Notice to File Missing Parts 




[ ] Sheet(s) of Figure(s) [ ] 


□ 


Assignment & Recordation Cover Sheet 


□ 


Appeal Communication to Board of Appeals and 


□ 


Declaration 




Interferences 


□ 


Power of Attorney 


□ 


Appeal Communication to Group 


□ 


Application Data Sheet 




(Appeal Notice, Brief, Reply Brief) 




Information Disclosure Statement & PTO-1449 


□ 


Certified Copy of Priority Document(s) 




^ Copies of IDS Cited References 


□ 


After Allowance Communication to Group 


□ 


Request for Corrected Filing Receipt 


□ 




□ 


Request for Correction of Recorded Assignment 


□ 




□ 


Amendment/Response: [ ] Page(s) 


□ 






□ After Final 


□ 




□ 


Status Request 


□ 




□ 


Revocation and Substitute Power of Attorney 


□ 




REMARKS: * Number of pages does not include cited references 



SIGNATURE OF ATTORNEY OR AGENT 


Signature: 




Attorney/Reg. No.: 


Michael Plimier. Reg. No. 43,004 


Dated: 


December 10. 2001 



CERTIFICATE OF MAILING 



1 hereby certify that this correspondence, including the enclosures identified above, is being deposited with the United States Postal Service as 
first class mail in an envelope addressed to: Commissioner for Patents, Washington, D.C. 20231 on the date shown below. If the Express 
Mail Mailing Number is filled in below, then this coaespondence is being deposited with the United States Postal Service "Express Mail Post 
Office to Addressee" service pursuant to 37 CFR 1.10. ^ / 


Signature: 












Typed or Printed Name: 


Michael Plimier 


Dated: 


December 10, 2001 


Express Mail Mailing Number {optional): 
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19 July 2001 



CONFIRMATION 



Christina Borgens Lawton, Esq. 
Marger, Johnson & McCoUom, P.C. 
1030 S.W. Morrison St. 
Portland, Oregon 97205-2626 
U.S.A. 



JUL 2 3 200? 



VIA FAX & COURIER 
(2 pages via fax) 
YourRef.: 9898-176 
OurRef.: SS-14849-US 
S.E.C. Ref.: 00-37769 
(Semiconductor Business) 



MARGER JOHNSON 
Re: U.S. Patent ApplicatiStT^iWesponding to 
Korean Patent Application No. 00-37769 
Samsung Electronics Co., Ltd. 



RECEIVED 

FEB 0 5 7MI 

Technology Ceiuci 2iO Q 



Dear Ms. Lawton: 



This is further to our letter 29 June 2001 instruction you file the application without the 
Declaration and Assignment. Enclosed are materials proving that Mr. Ja-Il Koo, the non-signing 
inventor, could not be found in spite of Samsung's diligent efforts. 



Eun-Joung Uhm, a member of Samsung In- House Patent Team, sent by certified mail 
and contents-certified mail a copy of the Specification, Claims, Declaration and Assignment 
to the last known address of the non-signing inventor, Mr. Ja-Il Koo, along with a letter 
requesting that he review the Application and sign and return the formal documents and 
Application. However, the formal documents were returned because Mr. Ja-Il Koo could not 
be found at that address. 



Also, Eun-Joung Uhm sent an e-mail via "SINGLE", which is the internal network of 
Samsung, to Young-Woo Nam, a manager of the personnel Department in Samsung 
Electronics Co., Ltd., and Dong-Woo Lee, the joint inventor. However, in their rephes to 
Eun-Joung Uhm's e-mail letter, both of the above people stated that Mr. Koo's whereabouts 
is unknown. 



Also, Eun-Joung Uhm performed a Phone search on the Yahoo internet web site to try 
and locate Mr. Koo's whereabouts, but her efforts proved to be unsuccessful. Further, she 
searched for possible variations of the name "Ja-Il Koo" and contacted " Ja KOO" living in San 



mm d 



Y.P. Lee & Associates 

Marger, Johnson & McCollom, P.C. 
19 July 2001 
Page 2 

in San Jose by phone because most employees who have stopped working for Samsung are 
known to live in San Jose. However Uhm's efforts have proved to be unsuccessful. 

Although Samsung has tried to contact him to obtain his signature in many ways, 
their efforts have proved to be unsuccessful. 

Please provide us with information as to how we should proceed as well as the 
necessary documents. We look forward to hearing from you soon 

We appreciate your cooperation in this case. 



JSY/jas 

Enclosures: 1. Copy of certified mail and contents-certified mail envelope to Mr. Koo and 
English translation thereof. (via courier only) 



2. Copy of letter requesting that Mr. Koo review the Application and sign 
and remm the formal documents and AppHcation and English translation 
thereof, (via courier only) 

3 . Copy of e-mail letter sent to manager of personnel Department in Samsung 
Electronics Co., Ltd. and joint inventor and English translation thereof, (via 
courier only) 

4. Copy of replies from, manager of persomiel Department in Samsung 
Electronics Co., Ltd. and joint inventor and English translation thereof. (via 
courier only) 

5. Copy of results of phone search on Yahoo. (via courier only) 



Sincerely yours, 



Y.P. LEE & ASSOCIATES 




For the Firm 



6. Copy of certification of working career Mr. Ja-Il Koo and English 
translation thereof. (via courier only) 




• 




[Material 1 ] 



-From: 



Samsung Electronics Co., Ltd. 

Kyungki-do Yongin-city Kihung-eup Nongsuri San 24 bunji 
Post Box: Suwon Post Office 37 ho 
Tel: (Seoul) 760-71 14 (info) 

(Suwon) 209-7114 (info) 
449-711 

Samsung In-House Patent team, Eun-Joung Uhm 



Seoul Songpa-ku Karak-dong 176 bunji 
Samhwan Apt 1-dong 1104-ho 
Ja-ll Koo 
138-745 



Enclosures: English translated specification, Assignment, and Declaration 



Mailing fee calculation 

Amount: Original copy 24 pages 

Sending means: special delivery mail fee (2,500) 

2,500+11,500+1,100 

= 1 5, 1 00 (Contents-certified mail fee) 

2,500+900+140 

-3,540 (certified Mail fee) 

Total= 18,640 



Post Office Stamp 



Returned on 27 June 2001 due to the recipient not living at the address 

stamped by the mailman, Lee Soo Kil, an employee of the Seoul Song-pa Post Office. 



[Material 2] 



Sender: 

Kyungki-do Yongin-city Kihung-eup San 24 bunji 

Samsung Electronics Co., Ltd., Samsung In-House Patent Team 

Eun-Joung Uhm 

Recipient: 

Seoul Songpa-ku Karak-dong 176 bunji 
Samhwan Apt 1-dong 1 104-ho 
Ja-ll Koo 



Enclosures: English translated specification, Assignment, and Declaration 



Kyungki-do Yongin-city Kihung-eup San 24 bunji 
Samsung Electronics Co., Ltd. 
Representative director of board and Vice president 
Jong-Yong Yoon (seal) 

* If this letter is received by one other than the recipient, please return this letter to Samsung 
Electronics Co., Ltd. 



It is certified that this mail was sent as a contents-certified mail on 26 June 2001 by the number 

052266. 

Postmaster of Shin-gal Post Office (stamp) 



4 



[Material 3] 



To: Ja-ll Koo 
Hello? Mr. Ja-Il Koo 

I am Eun-Joung Uhm, a member of Samsung In-House Patent Team, We have tried to contact 
you many times but have not been successful. Thus, we inform you of the following. 

Please return "English specification, Assignment and Declaration" sent on 25 June 2001 by 5 July. 

"If we do not here [hear] from you to the contrary within two weeks of [from] the mailing date 
of this letter, we will interpret your sience [silence] as a refusal to sign the declaration or 
otherwise join in the application." 

Then, we would like you to return the document as soon as possible. We wish you good luck. 



25 June 2001 

member of Samsung In-House Patent Team 
Eun-Joung Uhm (Signature) 




[Material 4] 

No. OlGB-0051422 

Certification of Working Career 

Department: Product Planning Team 
Position: Manager 
Name: a-Il Koo 

Citizenship Registration No.: 591212-100091 1 

Present address: Seoul Songpa-ku Karak-dong 176 bunji Samhwan Apt 1-dong 1 104-ho 
Working period: from 1 Sep. 1999 to 30 Sep. 2000 (one year and one month) 
Place of submission: U. S. Patent and Trademark Office 
Purpose: submission 



The undersigned certifies the above facts. 
21 June 2001 

Kyungki-do Yongin-city Kihung-eup San 24 bunji 
Samsung Electronics Co., Ltd. 
Representative director of board and Vice president 
Jong-Yong Yoon (seal) 

confirmed by Yeon-Sung Kim (sign) Chief of the department and Assistant manager (contact no. : 
031-209-4128) 



^1 OlGB-0051422 ^ 








O —I O 












^^^^^ 








591212 -1000911 




^i^^t^l 71-3^^ 176 ^^apt 1^ 11043: 




1999 \1 09 1 01 

2000 09 1 30 4^1 (1 Vl 1 7fl-i) 






-§- £ 












2001 06 € 21 <a 











<g^^^ 031 209 4128 



[Material 5] 



Re: Inventor's signature 

Created by Eun-Joung Uhm Gl(a member of the Samsung Electronics Co., Ltd. )/application 
group (semiconductor)/Samsung Electronics Co., Ltd(June-26 2001 10:07:53) 

Printed by Eun-Joung Uhm Gl(a member of the Samsung Electronics Co., Ltd.)/application 
group (semiconductor)/Samsung Electronics Co., Ltd(June-26 2001 10:10:21) 

Hello? I am Eun-Joung Uhm of Samsung In-House Patent Team. 

1 am looking for a contact point of a retired inventor to obtain a signature needed for filing an 
application in the U.S. If you know the contact point of Mr Ja-ll Koo who was a member of your 
department an quit the company on the end of September last year, please let me know. (Please 
reply by SINGLE.) 

* Please reply if you do not know it. 

Recipients: 

manager of the personnel Department Samsung Electronics Co., Ltd.: Young- Woo Nam 
Inventor's department: Dong-Woo Lee 



[Material 6] 

Re: Reply to the inventor's signature 

Created by Young-Woo Nam G4(deputy)/ the department of personnel(Memory)/Samsung 
Electronics Co., Ltd (June-26 2001 10:46:33) 

Printed by Eun-Joung Uhm Gl(a member of the Samsung Electronics Co., Ltd. )/application 
group (semiconductor)/Samsung Electronics Co., Ltd(June-26 2001 10:46:51) 

The only thing I know is the number of his mobile phone 1 gave you last time. 

(Tel: 011-91 16-267 tried on 4 July many times but not contacted) Eun-Joung Uhm (sign) 



[Material 6] 

Re; Reply to inventor's signature 

Created by Dong- Woo Lee E5 (joint inventor) / Product Planning Team / Samsung Electronics 
Co., Ltd. (June-27 2001 09:17:13) 

Printed by Eun-Joung Uhm Gl(a member of the Samsung ) / application group (semiconductor) 
/ Samsung Electronics Co., Ltd.(June-27 2001 09:17:13) 

I've heard that he is now in the U.S. But I do not have details in this regard. 





^ « » : gg§ Gl 

ei ifl » : a^s Gl 





^^^^8^Allfi? s^sgjua, 

DR^^Ai ^figf ^sxf Mfej^ ^oi?i6H ^^sx^2^ s^xhm 2i^ua. 

si^i 5 sfsysj ¥>Hg!oi Sin xiysH 9^^^oii s^Afe^ "^x^^" misi e^sfxne ^^ih^iais 

^ei ^Aie He^^Ji^UD. (SINGLED OM^^ SLU^AIS i^A^6^5ii^Ua. ) 



^^Slf ¥A^/ oie^ sisy 
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Attorney's Docket No. 9898-176 
IN THE UNITED STATES^PaSEEBI^^ND TRADEMARK OFFICE 
In re patent application of: Dong-woo LEE and Ja-Il KOO 

Serial No. 09/898,699 Examiner: Not Assigned 

Filed: July 2, 2001 Group Art Unit: 2816 

For: MEMORY DEVICE HAVING DEPTH COMPARE- WRITE FUNCTION AND 

METHOD FOR DEPTH COMPARE-WRITE USED BY THE MEMORY DEVICE 



Office of Petitions 

Assistant Commissioner for Patents 

Washington, D.C. 20231 



AFFIDAVIT rrn . ^ 

PETITION MADE UNDER 37 C.F.R. § 1.47(b) ^^^^^f kiQO 



By my signature at the end of this document, I hereby affirm the following: 



1. My name is Gregory T. Kavounas; I am a patent attorney registered to practice in 
front of the United States Patent and Trademark Office ("PTO"); my PTO registration 
number is 37, 862; I work for the law firm of Marger, Johnson and McCoUom ("MJM"). 



2. I and other attorneys from MJM are authorized to act in front of the PTO for patent 
matters on behalf of Samsung Electronics Co. ("Samsung"), a Korean company. 



3. On July 2, 2001, one of the authorized attorneys of my law firm filed the above 
captioned patent application with the PTO on behalf of Samsung. 



4. Samsung has a proprietary interest in the above captioned patent application. In 
particular, Samsung claims full ownership of all patent rights resulting from the patent 
application. 
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5. Samsung's claim of ownership is based on the fact that the patent application 
describes an invention made by two employees ("inventors") of Samsung, while in the 
employ of Samsung. 

6. The two inventors are a) Mr. Dong-woo LEE and b) Mr. Ja-Il KOO. 

7. The first one of the two inventors was available, and signed a Declaration Form, and 
an Assignment form. The last known address of this signing inventor is: 

Mr. Dong-woo LEE 
106-902, Huyndae Apt., 
Namsuwon, Annyung-ri, 
Taean-eub, Hwasung-kun, 
Kuyngi-do 
Republic of Korea 

8. The second one of the two inventors, namely Mr. Ja-Il KOO, has left the employ of 
Samsung, and can not be found. He has been unavailable for signing the Declaration Form. 
The last known address of this missing (nonsigning) inventor is: 

Mr. Ja-Il Koo 
1-1104, Samhwan Apt., 
Garak-dong, Songpa-gu, 
Seoul, 

Republic of Korea 

9. A Korean patent law firm named Y.P. Lee & Associates C'Y.P. Lee") sometimes acts 
as intermediary between MJM and Samsung. 

10. MJM has received from Y.P. Lee a packet ("Exhibit D") documenting Samsung's 
search for the missing inventor. 

11. Exhibit D includes a cover letter (mailed July 19, 2001) to Ms. Christina Lawton of 
MJM. While not an attorney, Ms. Lawton is erroneously addressed as "Esq.". 



Page 2 of 3 - AFFIDAVIT IN SUPPORT OF PETITION UNDER 37 C.F.R. § 1.47(b) - EXHIBIT E 



12. me cover le«er documents Samsung's sea.h for ,h= missing inven.or, wh.ch is ,he 
remainder of the Exhibit D. 



13. I beheve Exhibit D to be genuine. 

14. I believe .ha. Samsung's search for .he missing Inven.or has teen more ,ha„ diligent 
under the circumsBnces, as documen.ed by Exhibit D. 

15. Being hereby wan,ed that wi„f„, false statements and the like so made are punishable 
by fine or imprisonment, or both, under 18 U.S.C. mi. and tha, such willful false statements 
may jeopard,, the validtty of the application or any resulting patent; I hereby declare and 
affrrn that and al, statements made of my own knowledge are true, and all statements made 
on information and belief are believed to be true. 

Respectfully submitted, 

MARGER JOHNSON & McCOLLOM, P.C. 




Reg. No. 37,862 



MARGER JOHNSON & McCOLLOM PC 
1030 SW Morrison Street ' ' ' 

Portland, OR 97205 
(503) 222-3613 
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PATENT APPLICAnON 
Attorney Docket No. 9898-176 

COMBINED DECLARATION- AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name. 
oHginaJf^irjStt^S^^^^ 

USEOBVniE^M^V^DSs;^^^^^ 

spec.c^.t::^L=j^^^^^^ 
^sappfiitrritu^^^^^^^ 

.)or^?o^^^^ 

FCT international apol cation which /1^c;««o*^/»« i ^ wrmicaie, or Si05(a) of any 

of America, listed SoraThav^ X^^^^ T ^^'^ United States 

inventor's certificate or oT^y PCX , ^r'^ -PPlication for patent or 

the application on wM^h^tj fs '^^"^ " "'^^^ ^^^^ ^^^^ °f 

Prior Foreign Application(s) 

Claiming 

(Country) (Day/Month.Tear Filed) 'Ss No 

State .JioMion ,f J","^'^ " '^"^'^ " P™' 

defined i„ Title 3,. c4 of FoS R."°Lt"^r5rt^r"'"^ 
^^eof.HepH„a,..,io..„d...,L,o.^\~ji^^^^^^^ 



20575 

AttomeYNamg Registration 

Jerome S.Marger 26,480 

Alexander C. Johnson, Jr. 29,396 

Alan T. McCoUom 28 881 

James G. Stewart 32 496 

Glenn C. Brown 34 555 

Stephen S. Ford 35'l39 

Julie L. Reed 25';i49 

Gregory T. Kavounas 37 862 

SoottA.Sohafrer ^sfilO 

Joseph S. Makuoh 39 

James E. Harris ^'qi2 

Graoiela G. Cowger 42^444 

Ariel Rogson 43Q54 

Craig R. Rogers 43 838 

Direct all telephone calls to Gregory T. Kavounas at (503) 222-3613 and send aU 
correspondence to: 

MARGER JOPINSON & McCOLLOM P C 

1030 S.W.MoiTison Street ' 
Portland, Oregon 97205 

ioation or any 



^oae and that such willful false <tntf.T«^t,fo • — J. ^"^/x i^i iiue 1 5 or the 
patent issued thei^on m ayjeopardize the validity of the appl 

Full name of sole or first inventor: Dong-woo LEE 

Inventor's signature: (^^r^^l^l.^ ^IjlZHl^ 



Residence: Kyungki-do. Republic of Korea <'\'> 

Citizenship: Republic of Korea 3 6,"' 

Post Office address: 106-902 Hyundae Apt.. Namsuwon, Ann,.ng-ri 

Taean-eub, Hwasung-kun, Kyungki-do, Republic of Korea 
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Full name of second joint inventor: Ja-il KOO 
Inventor's signature: 

(Date) 

Residence: Seoul, Republic of Korea 

Citizenship: Republic of Korea 

Post Office address: 1-1 104, Samhwan Apt, Garak^iong, Songpa-gu 
Seoul, Republic of Korea 
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Subject: 9898-30: Revised <3Bms as allowed 
Message: 




PATENT APPUCATION 
Atty*sDo. No. 9898-176 

ASSIGNMENT 

U.S. A Patent Application 
Sole or Joint 
For Inventions Made Outside U.S. A 
Executed With Application 

In consideration of the sum of Ten Dollars (10.00) and other good and valuable considerations 
paid to each of the undersigned, to wit: 

(1) Dong-woo LEE 

(2) JaAl KOO 

□ X if continued on separate page 

the receipt ajid sufficiency of viiich are hereby acknowledged by the undersigned who hereby 
sell(s), assign(s) and transfer(s) unto: 

SAMSUNG ELECTRONICS CO^ LTD. 
416 MAETAN-DONG, PALDAL-KU 
SUWON-CITY, KYUNGKI-DO 
REPUBLIC OF KOREA 

(hereinafter designated "ASSIGNEE") the entire right, title and interest for the United States Of 
America as defmed in 35 U.S.C. §1.00, in and to the invention known as: 

MEMORY DEVICE HA^WG DEPTH COMPARE-WRITE FUNCTION AND 
METHOD FOR DEPTH COMPARE^WRITE USED BY THE MEMORY DEVICE 

for which an application for Letters Patent of the United States of America has be^ executed 
even date herewith by the undersigned, and in and to any and all divisional, continuations, 
substitutes, and reissues thereof; and all resulting patents and the undersigned hereby authorizes 
and requests the United States Assistant Commission^- of Patents to issue said Letters Patent to 
the said ASSIGNEE, for its interest as ASSIGNEE, its successors, assigns and legal 
representatives; the undersigned agrees that the attorneys of record in said application shall 
hereafter act on behalf of said ASSIGNEE; 

And the undersigned hereby agrees to testify and execute any papers for ASSIGNEE, its 
successors, assigns and legal representatives, deemed essential by ASSIGNEE to ASSIGNEE'S 
full protection and title in and to the invention hereby transferred. 





Please sign 

cnnqirrpntfy 

with Oath or Declaration 

and Power of Attorney 



SIGNED ON THE DATES INDICATED BESIDE OUR SIGNATURES: 



Jail KOO 



FOR ADDITIONAL INVENTORS, "X" BOX □ AND CONTINUE ON SEC- 2.005 

PLEASE RETURN RECORDED ASSIGNMENT TO: 

Alan T. McCollom 
Marger Johnson & McCollom 
1030 S.W. Morrison Street 
Portland, OR 97205 



INVKNTORrS) 



DATRSIGNFn 



WITNFSSFn 





01RGER JOHNSON & McCOLLr~^ 

PROFESSIONAL CORPORATION 

PATB4T. TRADEMARK AND COPYRIGHT LAW. 
TECHNOLOGY LICENSING & LITIGATION 



Junes, 2001 

VIA FACSIMILE 
011-822-588-8586 

Mr. Young-pil Lee 
Y.P. Lee & Associates 
The Cheonghwa Building 
1571-18 Seocho-dong, Seocho-gu 
Seoul Rep. of Korea 137-073 



Re: United States Patent Application 

MEMORY DEMCE HAVING DEPTH COMPARE^WRTTE 
FUNCTION AND METHOD FOR DEPTH COMPARE-WRITE 
USED BY THE MEMORY DEVICE 

Korean Priority Document No.: 00-37769, filed July 3, 2000 
Your Ref. No. SS-14849-US 
Our Docket No.: 9898-176 

Dear Mr. Lee: 

Thank you for your facsimile of May 3 1 , 200 1 . We have made your requested 
changes to the application and attach a revised draft to this fax. Additionally, we 
attach the required forms for the inventor's review and signature. 

Please provide us your approval for filing this application, along with the 
executed forms, prior to the July 3^ 2001 filing deadline. 

As always, please contact us if you have any questions. 



Very truly yours, 

MARGER JOHNSON & McCOLLOM, P.C. 



A/... Christina Borgens Lawton 
Christina Borgens Lawton 



:clb 




1030 S.W. MORRISON ST 
PORTLAND. OR USA 
97205-2626 
(503)222-3913 
FAX (503) 2744622 

Intamct: chr1stlna@techlawjcom 





MEMORY DEVICE HAVING DEPTH COMPARE- WRITE FUNCTION AND 
METHOD FOR DEPTH OOMP ARE-WRITE USED BY THE MEMORY DEVICE 

This application claims priority from Korean Priority Document No. 00-37769, filed 
5 on July 3, 2000 with the Korean Industrial Property Office, whidi document is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 The present invention relates to memory devices, and more particulariy, to memory 

devices having a Z-bufFering function and method for depth compare-write used by the 
memory devices. 

Description of the Related Art 

15 In two-dimensional (2-D) graphics, an object on a display screen is represented by 

coordinates X, Y and color. When an existing object is replaced with a new object on a 
display screen, a color value is recorded at a position of a memor>' corresponding to 
coordinates X, Y of each pixel forming the new object, and then the color value is scanned on 
the display screen. By "object" it is meant a graphics object. The object may be called 

20 '*new" from the graphics processing, even though it may be the same screen object perceived 
by the user. 

In threcKlimensional (3-D) graphics, Z-values represent a pixel's distance from the 
viewer. Topically, small Z values indicate that an object is close to the viewer, whereas large 
Z values indicate that the object is far away. In other words, Z-coordinate information 
25 determines depth data of an object on a display screen, thus allowing the user to recognize the 
depth of the object. 

Devices that use 3-D graphics employ 3-D functions, which include Z-bufFering, a- 
blending, and texture mapping. Such functions are computation intensive, and thus require a 
wide bandwidth. In particular, in Z-bufFering, in order to perform 3-D graphic applications ? 
30 such as a 3-D game, Z-coordinate information should be added to X- and Y-coordinate^ ' ^ 

information in a 2-D graphic. This serial operation is called Z-bufFering. ^ • ' 

In such functions, an existing object may be replaced by a new object on a display 
screen. It may be the same object, but with a new appearance, as would be mandated by the 
updated Z-coordinales. 
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Thus, when replacing an existing object with a new object on a display screen, firstly 
spatial coordinate values (also called Z values or depth data) of pixels are compared which 
map the existing object, against those which map the new object. Then, if the latter is less 
than the former, the former is updated with the latter. 
5 Z-bufFering is performed by comparing the Z-values of incoming color data with the 

Z-values of pre-existing color data. If the incoming color data is closer (Le., it has a smaller 
Z value), the pre-existing color data is replaced with the incoming color data. Otherwise, the 
incoming color data is discarded 

In the prior art, this function is paibrmed by the memory controllers. Such a memory 

10 controller reads the spatial coordinate values of the pixels of the existing object from a 
memory device, and compares them with the spatial coordinate values of the pixels of the 
new object. If there is any modification in the spatial coordinate values of the existing object, 
then the memory controller writes the spatial coordinate values of the new object to the 
memory device. This operation is called read-modify-write (hereinafter referred to as 

15 "RMW"). 

FIG. 1 is a timing diagram for e}q>laining RMW of a conventional memory device. 
Referring to FIG. 1, if a memory read command RD is input on the rising edge of a clock 
cycle 3 after an activate command ACT is input from a memory controller, internal depth 
data Dout stored in a memory cell selected by the read command RD is read by the memory 

20 controller through data input/output (I/O) pins DQ. 

The memory controUo* compares spatial coordinate values Dout of an existing objed; 
with input spatial coordinate values Din of a new object at intervals "a". As can be seen from 
Fig. 1, interval "a" is two cycles long. If the input spatial coordinate values (hereinafter 
referred to as "external depth data") Din of the new object are smaller than the spatial 

25 coordinate values (hereinafter referred to as "internal depth data*') Dout of the existing object. 
It means that the object is now closer. The memory controller then prepares for writing the 
external depth data Din to a memory cell array of the memory device by replacing the 
internal data. If there is a write command WR, then the external depth data Din standing-by 
in the data I/O pins DQ is written to the selected memory cell array of the memory device, in 

30 response to the write command WR . - 

As can be seen in Fig. 1, for performing one RMW operation on spatial coordinate 
values, at least ten clock cycles are required from the point when the activate command ACT 
is input, until the point when a precharge command PRE may be input This is because a 
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logic for comparing coordinate values of depth data is included in a memory controller, and a 
depth compare function is performed by the memory controller of the prior art 

Accordingly, the conventional memory device has a problem in that memory bus 
performance is degraded. The time taken for performing an RMW operation on spatial 
5 coordinate values is delayed, which degrades performance of the graphics functions. 

SUMMARY OF THE INVENTION 
To solve the above problems, it is a first objective of the present invention to provide 
a memory device which can short«i the time taken for modifying and writing spatial 
10 coordinate values, so as to improve the performance of a memory bus performing graphics 
It is a second objective to provide a method of processing depth data in a memory 
device for reducing the time needed to modify' and write spatial coordinate values to improve 
graphics performance, as well as improving the performance of a memory bus. 

Accordingly, to achieve the first objective, the present invention provides a memory 
15 device including a memory cell array, and a data modifying circuit for comparing external 
depth data of a new object received from the memory controller with mtemal depth data of an 
existing object. The internal depth data is stored in the memorj' cell array. The comparison 
is done between the data having representing coordinates of the new objea and of the 
existing object. The internal depth data is replaced by the external depth data depending on 
20 the result of this comparison. 

To achieve the second objective, the presait invention provides a method of 
processing depth data of an object in a memory device controlled by a memory controller. 
The method includes the steps of: receiving external depth data of a new object from the 
menxjry controller, storing the received external depth data, comparing the stored external 
25 depth data with corresponding internal depth data stored in the memory device, and storing 
the external depth data with which the internal depth data is replaced depending on the result 
of the comparison in the step. A status signal may be outputled to the memorj' controller, 
indicating that the internal depth data has been modified. 



30 BRIEF DESCRIPTION OF THE DRAWINGS 

The above objectives and advantages of the present invention will become more 
apparent by describing in detail a preferred embodiment thereof with reference to the 
attached drawings in which: 
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FIG. 1 is a timing diagram for explaining a read-modify-write (RMW) opmtion of a 
memory device in the prior art; 

FIG. 2 illustrates a memory system including a memory device having a depth 
compare function according to an embodiment of the present invention; 

FIG. 3 illustrates a detailed circuit for the memory device of FIG. 2; 

FIG. 4 is a timing diagram illustrating a compa^e^'ead function according to an 
embodiment of the present invention: and 

FIG. 5 is a flowchart for illustrating a method of comparing and reading depth data of 
an object in a memory device controlled by a memory controller according to an embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 2, a memory system includes a memory device 22 according to the 
present invention, and is controlled by a memory controller 21. A monitor is not shown. 

Furthermore, FIG. 2 shows a flow of a command signal CMD, which is generated by 
the memory controller 21, and is transmitted to the memory device 22. Other signals are also 
sent through control pins DCO and DCl and a data L^O pin DQ. The memory controller 21 
also generates an address, which seleas a specific memory cell of the memory device 22. 

Furthermore, the memory controller 2 1 g^erates and transmits to memory device 22 
a first control signal CSl and a second control signal CS2 through the control pins DCO and 
DCl, respectively. Control signals CSl and CS2 may be active or non-active (implemented 
by choosing high and low levels). The memory controller 2 1 also prepares for writing 
external depth data through the data I/O pin DQ. 

The memory device 22 is controlled by the memory controller 2 1 . The monitor 
displays an object having depth data modified by the memory device 22. The memory 
controller 2 1 provides an interface for performing various controlling tasks of the monitor 
and of the memory device 22. 

The memory device 22 generates and sends to the memor}' controller 21 a first status 
signal SSI and a second status signal SS2. If the first and second status signals SSI and SS2 
are in an active state (also called "HIT"), the memory controller 21 determines that internal 
depth data has been replaced by the external depth data. On the other hand, if the first and 
second status signals SSI and SS2 are in an inactive stale (also called "MISS"), the memory 
controller 2 1 determines that internal depth data is maintained. 
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In a preferred embodiment of the invention, the control signals CSl, CS2, travel 
through the same conductors as the status signals SS 1, SS2, even though they travel in 
opposite directions. For example, status signal SS 1 may be transmitted through first control 
pin DCO, and status signal SS2 may be transmitted through second control pin DCl. 
5 This generates an advantageous economy in the construction of the invention. The 

economy is made possible by the fact that the control signals CSl, CS2, are gena-ated and 
transmitted at different times than the status signals SSI, SS2, as will become clear from Fig. 
4 later in this document 

Referring to FIG. 3, a d^iled circuit of the memor>' device 22 of FIG. 2 is shown, 

10 which is made according to an embodiment of the present invention. The memory device 22 
includes a data modifying circuit 30, a control circuit 3 1, a memory cell array 34, first and 
second control pins DCO and DCl, and a data I/O pin EX^. In particular, the data modifying 
circuit 30 fiirtha" includes a register 32 and a compare circuit 33. 

The control circuit 3 1 receives external depth data of a new object through signal 

15 HDD being received from the data I/O pin DQ. Circuit 3 1 then outputs the extemal depth 
data EDD as either WTDC or NWT, in response to a fu*st control signal CS 1 . If the first 
control signal CSl is in a non-active state, the extemal depth data NWT is output to the 
memory cell array 34 for normal vMiting. This bypasses the remaining structure. On the 
other hand, if the first control signal CSl is in an active state, the extemal depth data WTDC 

20 is output to the register 32 for depth compare writing. 

The register 32 stores the output signal WTDC of the control circuit 31, i.e., the 
extemal depth data. The compare circuit 33 compares the data of the coordinates of a new 
object, which is output as RS from the register 32, with internal depth data Fcomp of the 
corresponding coordinates of an existing object, the internal depth data being stored in the 

25 memory cell array 34, in response to the second control signal CS2. If the output RS of the 
register 32, i.e., extemal depth data RS, is smaller than the intemal depth data Fcomp, the 
compare circuit 33 outputs the extemal depth data RS to the memory cell array 34 in order to 
modify the intemal depth data Fcomp/According to another embodiment of the invention, if 
the output RS of the register 32, i.e., extemal depth data RS, is larger than the intemal depth ' 

30 data Fcomp, the compare circuit 33 outputs the extemal depth data comp to the memory cell 
array 34. 

The compare circuit 33 outputs at least one status signal to the memory controller 21. 
If the internal depth data Fcomp is modified as a result of this comparison, the status signal is 
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a logic "high** signal HITl or HIT2. But if the internal depth data Fcomp is not modified, the 
status signal is a logic "low'* signal MlSSl or M1SS2. 

FIG. 4 is a timing diagram when perfomiing a compare-record function of the 
memory device 22 of FIG. 3 according to the present invention. A depth compare-write 
5 operation of the memory device 22 is now desa*ibed in detail with reference to FIGS. 3 and 
4. Referring to FIGS. 3 and 4, a depth compare-write command signal WR, first and second 
control signals CSI CS2, and external depth data Dw, all of which arie generated by the 
memory controller 21, are input into corresponding pins, i.e., a command pin (not shownX the 
first and second pins DCO and DCl, and the data I/O pin DQ. This happens on the rise of the 
10 third C3'cle. 

The control circuit 3 1 is now described. If the first control signal CS 1 is in an active 
state when the write command signal WR is in an active state, the control circuit 3 1 outputs 
incoming external depth data WTDC to the register 32, in order to accomplish a depth 
compare-write fiinctioa Thus, the incoming external depth data EDD and the output signal 
15 WTDC of the control circuit 3 1 are the same. However, if the first control signal CSI is in a 
non-active state, the control circuit 3 1 outputs the incoming external depth data NWT to the 
memory cell array 34 for writing. 

Furthermore, if the first control signal CSI is in an active state, the second control 
signal CS2 becomes important. In this case, the compare circuit 33 compares the internal 
20 depth data Fcomp within the memory- cell array 34 with the output of the register 32, i.e., the 
external depth data RS. 

Control signal CS2 becomes important as follows. If CS2 is in a non-active state, the 
compare circuit 33 compares the internal depth data Fcomp with the ou^ut of the register 32 
in units of X bits, for example, 16 bits, where X is a natural number. But if the second 
25 control signal CS2 is in an active state, the comparison is in units of NX bits, for example, 32 

bits if N is 2 and X is 16 where N and X are natural numbers. ' 'v^ 

As a result of comparing, the compare circuit 33 will write to the memory cell array ^ 
34 one of the two sets. In one embodiment it will be the set with the smallest depth values, "V^ 
and in another embodiment it will be the set with the largest depth values. This writing over ..^ , > 
30 the previous values has the effect of modifying the relevant stored values, if the different data 
has been overwritten. 

The compare circuit 33 also issues status signals SSI, SS2, for reporting to the 
controller 2 1 whether the data has been changed or not. The status signals SS 1 , SS2 may be 
sent after only three (best case) or four (worst case) clock cycles lapse after issuing a depth 



P.\TEhrr APPUCATION 



PAGE 6 



ATTY. DOCKET KO.; 9898-176 





5 



10 



15 



20 



25 



oompare-write command (which was performed in cycle 3). Accordingly, the whole process 
may be completed on the 6th or 7th cycle, as opposed to the 10 cycles needed by the prior art. 

If the compare circuit 33 compares in units of X bits, and if the data has been 
modified, the first status signal SSI is a logic "high" signal HFIl, indicating that the lower X 
bits of the internal depth data Fcomp have been modified toough the firstc^^ 
Furthermore, the second status signal SS2 is logic "high" signal HIT2, indicating that the 
upper X bits of the internal depth data Fcomp have been modified through the second control 
pinDCl. 

If the compare circuit 33 compares in units of NX bits, and if the data has been 
modified, the first status signal SSI is a logic "high" signal HFTl, indicating that lower NX 
bits of the internal Fcomp have been modified. But if the depth data has not been modified, 
the first and second status signals SSI, SS2 are logic "low" signals MISSl and MISS2, 
indicating that the internal depth data Fcomp is maintained. 

FIG. 5 is a flowchart showing a method of processing depth data of an object in the 
memory device 22 controlled by the memory' controller 21, whidi starts fi-om step 501. 
Referring also to FIGS. 2 and 3, in a step 503, the memory device 22 receives the external 
depth data EDD. 

In step 505, the memory device 22 receives a first control signal CSl, and determines 
its state. If the first control signal CSl is in a n on-active state, then according to step 521, the 
control circuit 31 outputs the input external depth data EDD as data N\VT to the memory cell 
array 34 within the memory device 22 for writing. But if the fu-st control signal CSl is in an 
active state, the control circuit 31 outputs external depth data EDD as data \VTDC to the 
register 32. 

In step 507, the memory device 22 receives a second control signal CS2, and 
determines its state. If the second control signal CS2 is in an active state, the compare circuit 
33 compares the internal depth data Fcomp with the external depth data RS stored in the 
register 32 in units of NX bits (step 509). But if the second control signal CS2 is in an active 
state, the compare circuit 33 compares the internal depth data Fcomp with the external depth 
daU RS in units of X bits (step 511). 

In both instances, it is inquired whether the external depth data RS is smaller than the £^ 



internal depth data Fcomp (step 513). If yes, the internal depth data Fcomp is modified to the 
extemal depth data RS (step 515). If not, the internal depth data Fcomp is maintained (step 
517), and the external depth data RS is discarded. (In the equivalent embodiment, step 513 is 
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the opposite, inquiring instead whether the external depth data RS is larger than the internal 
depth data Fcomp.) 

According to a next step 519, the result of the comparison is output to the controller, 
and the process ends (step 523). The result of the comparison is expressed via status signals 
5 SS 1, SS2. These can acquire values as described above. Logic "high" and "low" values may 
equivalently be chosen. 

As has been described in the foregoing, according to the conventional art, at least ten 
clock cycles are required for one read-modify-write ("RMW") operation. However, according 
to the present invention, only six (6) or seven (7) clock cycles are sufficient for performing 
10 one RMW operation, instead of the ten (10) required in the prior art . Therefore, the 
invention can improve performance by more than 30% compared with the prior art. 

While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, the illustrated embodiments are only examples, and it will be 
understood by those skilled in the art that various changes in form and details may be made 
15 therein without departing from the spirit and scope of the invention as defined by the 
appended claims. 
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CLAIMS 

What is claimed is: 

1. A memory device for use with a memory controller, the memory device comprising: 
5 a memory cell array adapted to store internal depth data of an object; and 

a data modifying circuit distinct from the memorj' controller, the data modifying 
circuit being adapted to 

receive corresponding new external depth data of the object from the memory 
controller, 

10 compare the new external depth data with the internal depth data, and 

write the external depth data in the memory cell array over the internal depth data 
depending on the result of the comparison. 




2. The memory device of claim 1, wherein 

15 the data modifying circuit is further adapted to output to the memory' controller a 

status signal. 

3. The memory device of claim 1, further comprising: 

a first control pin for receiving a first control signal from the memory controller; and 
20 a control circuit for transmitting the extemal depth data to the memory cell array 

thereby bypassing the data modifying circuit depending on a state of the fu-st control signal. 

4. The memory device of claim 3, wherein 

the data modifying circuit is furtha* adapted to output to the memor>' controller a 
25 status signal. 



5. The memory device of claim 4, wherein 

the status signal is output through the first control pin. 

30 6. The memory device of claim I, wherein the data modifying circuit includes 
a register for storing the received new extemal depth data; and 
a compare circuit for comparing the stored new external depth data with the internal 

depth data and for writing the extemal depth data in the memory cell array depending on the 

result of the comparison. 
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7. The memory device of claim 6, wherein 

the compare circuit is further adapted to write the external depth data in the memory 
cell array if the external depth data is smaller than the internal depth data. 

8. The memory device of claim 6, wherein 

the compare circuit is further adapted to output a status signal to the memory 
controller. 

9. The memory device of claim 6, further comprising: 

a second control pin for receiving a second control signal from the memory controller, 
wherein the compare circuit compares the internal depth data with the stored external 

depth data in units of X bits when the second control signal is in a non-active state, and in 

units of NX bits when the second control signal is in an active state. 



10. The memory device of claim 9, wherein 

if the second control pin is in an inactive state, the compare circuit outputs to the 
memory controller: 

a first status signal indicating that the lower X bits of the internal depth data have 
20 been modified, and 

a second status signal indicating that the upper X bits of the internal depth data have 
been modified. 



1 1. The memory device of claim 9, wherein 

25 if the second control pin is in a non-active state, the compare circuit outputs to the 

memory controUer a status signal indicating that NX bits of the internal depth data have been 
modified. 

12. A method of processing depth data of an object in a memory device controlled by.a^'"^ 
30 memory controller, the method comprising the steps of ^ 

(a) receiving external depth data of the object from the memory controller; 

(b) storing the received external depth data; 

(c) receiving a first control signal from the memory controller through a first control pin 
distinct from the memory controller; 
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(d) determining a state of the first control signal; and 

(e) if the state of the first control signal is determined to be inactive, writing the external 
depth data to a memory cell array within the memory device, 

(f) elseif the state ofthe first control signal is determined to be active, comparing the 
stored external depth data with corresponding internal depth data stored in the memory cell 
array, and writing the external depth data over the con-osponding internal depth data in the 
memory cell array depending on the result ofthe comparison. 

13. The method of claim 12, wherein 

step (f) fimher includes outputting to the memory controller a status signal indicating 
that the internal depth data has been modified. 



14. The method of claim 1 2, wherein 

writing in step (f) takes place if the comparison yields that the external depth data is 
1 5 smaller than the internal depth data. 

15. The method of claim 1 2, wherein 

writing in step (f) takes place if the comparison yields that the external depth data is 
larger than the internal depth data. 

20 

16. The method of claim 1 2, further comprising: 

(g) receiving a second control signal from the memory controller through a second 
control pin distinct from the memory controller, 

(h) determining a state ofthe second oonlrol signal; and 

25 (i) if the state ofthe second control signal is determined to be inactive, comparing the 
internal depth data with the stored external depth data in units of X bits, 
0) elseif the slate ofthe second control signal is determined to be active, comparing the 
internal depth data with the stored external depth data in units of NX bits. 

30 17. The method ofclaim 16, wherein step (i) further includes 

outputting to the memory controller a fir.t status signal indicating that the lower X 
bits ofthe internal depth data have been modified, and 

outputtmg to the memory controller a second status signal indicating that the upper X 
bits ofthe internal depth data have been modifiedWtglrthe^eeond-eentfet^irf^^ 
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18. The method of claim 17, wherein 

the first status signal is output through the first control pin, and 
the second status signal is output through the second control pm. 

5 

19. The method of claim 16, wherein step (j) further includes 

outputting to the memory controller a status signal indicating that the NX bits of the 
internal depth data has been modified. 

10 20. The method of claim 19, wherein 

the status signal is output through one of the fu^t and second control pins. 
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ABSTRACT OF THE DISCLOSURE 

A memory device for performing graphics functions, and a method of processing 
depth data that is received by a memory controller. The memory device includes a memory 
cell array, and a data modifying circuit. TTie data modifying circuit includes a register for 
storing external depth data received from the memory controller. The data modifying circuit 
also includes a compare circuit which compares the stored external depth data with 
corresponding internal depth data stored in the memory cell array, and updates the memory- 
cell array accordingly. The compare circuit also outputs status signals, thus reporting to the 
memory controUer whether the data was updated or not. Depending on a first control signal, 
a control circuit helps the external data be written directly to the memory, bypassing the dat^ 
modifying circuit. Depending on a second control signal, the comparison is in X bits or NX 
bits. 



15 
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